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ACCESSION NR: AT4043091

(0-42.5%, cold rolling), process duration (0-20 min.) and Al content in the electrolyte
(0-80 g/1) to surface finish, as well as relating Al content in the electrolyte (0-3. 0g per
100 ml) and duration (3-20 min.) to rate of stripping. It was found that the effectiveness
of an electrolyte diminishes as the concentration of Al salts increses. Loss of polishing
capacity is related primarily to rapid attrition of nitric acid, hence the latter was replen-
. ished periodically (5 m1/100 ml). Variation of the Al solution potential was continuously
recorded and was related to finish quality, and the appearance of oscillations in the . N
. potentiometer record was found to indicate exhaustion of the solution. "O. A. Sukhoretskly
took part in the experimental work." The results demonstrate clearly the presence and "
significance of oxide films in these processes. .Orig. art. has: 5 g}'nphs and 1 table. .. ~--

- e——e

. ASSOCIATION: none. T

SUBMITTED: 13Mar64 ' , ENCL: 00
 SUB CODE: MM . NO REF SOV: 000 OTHER: 004
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ACCESSION NR: AP4039405 S/0070/64/009/003/0418/0419

AUTHORS: Shalimova, K. V.; Andrushko, A. F.j Dmitriyev, V. A.j Pavlov, L. P.
. — eI B
PITLE: Crystal struoture of CdS films deposited on glass and meisl backing and
"further subjeoted to heat treatment :

- SOURCE Kristallografiya, V. 9, no. 3, 1964, 418-419.
. TOPIC TAGS: sputtered £ilm, metal backing, cadmium sulfide, oubic phase, hexagonal .
_phase, annealing, heat {reatnent . }
' I ABSTRACT: The authors fqund that layers of Cd3 sputtered on films of gold exhibit
vighomogeneous phages. With ‘backing temperatures of 200-350C, both hexagonal and _
'* gubic phases werd obgerved, whereas filme deposited on glass showed the two modifi-"
) cations at temperatures cnly up to 250C., From this it seems obvious that the gold -
¢ affects the phase composition. These £ilms have mosalo structure of the two phases,
. with the cubio phase making up as much as 306, The hexagonal crystals lie with the
~ (0001) face parallel %o the backing; the cubic orystals with the (111) face parallel
. %o the backing. Samples heated above 350-400C have the hexagonal phase with no
: detectable orientation, differ from the relationship on glass backing. For
; short-period annealing (0.5-1 k), struotural changes ocourred only on heating above
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| 250-350C. The oubic phase was preserved up to 500C, but the ampunt declined
: appreciably. Prolonged heating, even at low temperatures (300G), caused disappear=
i ance of the cubic phase., Orig. art. has: 4 figures and 1 tablq. ’
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SHALIMOVA, K.V.; ANDRUSHKO, A.F.; DMITRIYEV, V.A.; PAVLOV, L.P.

Effect of the conditions of producing thin cadmium sulfide films
on their crystalline structure. Kristalografiia 8 no.5:774-777

s-0 63, (MIRA 16:10)
1. Moskovskiy energeticheskly institut.
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OMITRLYE VL VA

USISR/Physical Chemistry - Electrochemistry, B-12

Abst Journal: Referat Zhur - Jhimiya, No 19, 1956, 61169

Authors Vozdfiphenskly, G. S., Dmitriyev, V. A., Rzhevskaya, Ye. V.
,? ) ’

————

Institution: None
Title: Electrode Potenti@ls of Copper Monocrystals in Phosphoric Acid

Original
Periodical: 2Zh. fiz. khimii, 1955, 29, No 2, 280-286

Abstract: Investigated were the electrode potentials of Cu monocrystals (M)
in HoPO, (sp. gravity 1.53). M were grown by the method of crys-
tall;zation from a melt. It is shown that static and especially”
dynamic potentials (the latter were measured with anodic -
zation at current densities of 0.5-50 a/dm?) of the facetd of
cube, octahedron and rhombododecahedron differ substantially from
one another and the most positive pot@fpial is that of the facet
of a rhombododecahedron (Vozdvizbenskiy, G. S., Dmitriyev, V+ A,,
Dokl. AN SSSR, 1949, 66, 227). With increasing quration of the
stay of M in the solution differences in static potentials gradually

Card 1/2
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USSR/Physical Chemistry - Electrochemistry, B-12
Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 61169

Abstract: decrease and after 270 minutes practically disappear whereas dii‘;ﬁ_'
ferences in dynamic potentials are retained. An explanation of
the ascertained regularities is provided on the bsis of the
general theory of mutual influence of ion-atoms within the crystal
lattice taking into account the distribution of electron density.

‘ ’ > ’|' { (( SL)%C
,K%"\,&l\'\f)l(\\/ I-:'{'ﬁ' A)(AKX/M ll\‘ﬂl
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AID P - 3421
Subject : USSR/Chemistry
Card 1/1 Pub. 152 - g/18
Authors : Vozdvlzhenskiy, G. S., V. A. Dmitriyev, A. G.
Mozhanova, Ye. V. RzheVSKAyZ “#RE>D:“%¥e. Chasov
Title : Preparation of good-quality electrolytic coatings

on articles from zinc alloys

Periodical Zhur. prikl. khim., 28, 5, Uu484-489, 1955

Abstract + Varlous compositions and reaction conditions are
described. Best results were obtained by using an
electrolyte containing 20-25 g./L copper, 8-12 g./1.
free cyanide, 15-30 g./l sodium cabonate; current
density, 1 amp./sq.dm.; temp., 50-55°C; pH, 11-12;
reaction time, 10 min, Three tables, 3 photos,
6 ref., 4 Russian (1943-1951).

Institution None

Submitted : S 25, 1953
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137-1957-12-24560
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 230 (USSR)

AUTHORS: Dmitriyev, V. A, Rzhevskaya, Ye. V.
'\_hh—__ .
TITLE: (n the Problem of the Mechanism of Electrolytic Polishing of
Copper (K voprosu o mekhanizme elektroliticheskoy polirovki
medi)

PERIODICAL: Izv, Kazansk. fil, AN S5SR. Ser. Khim. n., 1957, Nr 3,
pp 105-109

ABSTRACT: The anodic yield of metal by the ~lectric current was
determined in the process of the anodic corresion . of specimens
of tempered Cu in various concentrations of H3PO4. The
Yield - of metal increased with decreasing 'concentration of
the acid. When the D is iQenr/dm” . and the specific gravity
of the H3 POy is reduced from 1.62 to 1.21, the yield of
metal increases from 25 to 97 percent. The Cu concentration
in the electrolyte influences the yi<lg of metal considerably.
When Da is Dam/dn< , the yield  of me:al is almost 50 per-
cent larger in an electrolyte containing 30 g/l of Cu,than it is in

Card 1/2 an electrolyte containing 87 g/l of Cu. At D, =50mp/dn< the
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137-1957-12-24560

K
To the Problem of the Mechanism of Electrolytic Polishing of Copper

rate of corrosion (kC) is 2.3 times greater in H3 PO, with a
specific gravity of i.32 than it is in Hy POy with a specific gravity
of 1.53. The results obtained show that in the process of electro-
polishing, conditions must be created which favor the dissolving . .
of the micro-projections, and at the same time ensure an identical
IC  for the various structural microconstituents; to achieve this
it is imperative to ensure sufficient local inertness of the metal in
order to suppress the action of the microelements. An electro-
polishing mechanism is examined which would provide identical KC
for the various microconstituents of the surface of the metal,

Ya. L.

1, EBlectrolytic polishing 2, Copper—Electrolytic polisking~
Test rasults :
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137-1957-12-24611
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 237 (USSR)

AUTHORS: Dmitriyev, V. A., Rzhevskaya, Ye.V.
AN SO R e
Yome Problems of the Mechanism of Electrolytic and Chemical
Polishing of Zinc (Nekotoryye voprosy mekhanisma elektroliti-
cheskoy i khimicheskoy polirovki tsinka)

TITLE:

PERIODICAL: Izv. Kazansk. fil. AN SSSR,”ser. khim, n., 1957, Nr 3,
pp 111-118

ABSTRACT: By employing the electrolyiic polishing of Zn as an illustration,
it is demonstrated that the mechanism of the process is the same
for metdis*with different properties, and that the mechanism of
the process of chemical polishing of Zn does not differ from that
of the electrolytic process. The anode potential was studied at.
varicus Dp's as a function of the concentration of the acid and
the content of Zn in the electrolyte in the process of electrolytic
polishing of Zn in H3 POy (specific gravity 1.1 - 1.15). In

Card 1/2 flective properties. A 500 m] electrolyzer wus employed for the
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137-1957-12-24¢611
Some Problems of the Mechanism of Electrolytic and Chemical (cont.)

polishing of 20x10x10 mm specimens of cast Zn; one side of the
specimen having an area of 1 cm?, was subjected to electropclish-
ing, while the remainder Was protected. The surface of the anode
was 20 times greater than the suriace of the cathode. The polari-
zation curves show a strong similarity to the curves of the electro-
lytic polishing of Cu in H3PO4. The discrepancy at small Dp‘s
is caused by high chemical activity of Zn in the given electrolyte
as compared with Cu, As in the cuse of the polishing of Cu, the
maximum possible suppression of microelectrochemical corrosicn
of metal is a basic condition for the realization of the process. It
was established that Zn can be polished chemically in concertrated
HNO;.

Ya. L.

1. Zinc-BElectrolytic polishing-Test results 2, Zinc-Chemical

polishing-Test results 3. Electrolytic polishing
4, Chemical polishing
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Translation from: Referativnyy zhurnal, Metallurgiya,

AUTHORS: Avdeyeva, O. 1., vozdvizhenskiy, G.S., DmitriyeV, V. A.
- ﬂmcw;gﬁw,nz:w--. .

TITLE: The Anodic Behavior of Aluminum in an Electropolishing
Electrolyte {Anodnoye povedeniye alyuminiya Vv elektropolirov-

ochnom clektrolite)

1957, Nr 3,

PERIODICAL',: lzv. Kazansk. fil. AN SSSR, ser. khim. n.,

ABSTRACT: For the purposes of studying the anodic behavior of Al in an
electropolishing electrolyte, specimens were prcpared from the
A-00 grade of Al by roiling, annealing, and i‘ecrystallization;
the samplec obtained were 1arge'grained with an averageé size of
crystals being about 10 mm2 . The anodic corrosion - of the spe~
cimens was carried eyt in an electrolyte composed of b5 percent
of H3PO4, 17.5 percent CrOq, and 17.5 percent H,0 at 80°Ca
The D, was 0.1-90 amp/dm’?o The volume of the electrolyte was
1 liter, and the cathode was made of stainless steel. The ratio
of the areas of the anodes gnd cathodes was 1:80 at D, > 0.1 emp/dmo
and 1:8 at D, 7 0.1 amp dm%o The quality of the surface was deter”

Card 1/2 mined from its nreflectivity™, slong with the static potentials.,
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The Anodic Behavior of Aluminum in

their variations with time
in the current.

occurred in the cold rolling and

effect on all indices
cold rolling,
this, in turn,
process of electropolishing.

Potentials is observed in the {
which had been polished with
jump in E in the positive dir
This jump is absent in annea
and is insignificant in roljeq samples.

the anodic Separation of metal as 4 func
the variation in the separati
during polarization indicates the prese
The presence of 3 negative

100 percent;

process,
given condition,
the protective A]
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an Electropolishing Electrolyte

investigated,
makes the metal mor

produces a better leveling of the surface in the

ection during the
led samples which had not been finished,

is apparently connected with the destruction of

Alwninum-Electrolytic Dolishing-Test results
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137-1957-12-24608

during heat treatment, have an
Texturing, which resulted from
e homogeneous physically, and

The greatest difference in the static
irst five to ten minutes. Specimens
abrasive paper, exhibited an abrupt
first ten minutes,

nce of a self-dissolution
di{ference~effect, in the

2. Rlectrolytic
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Translation

* AUTHOR:

TITLE:

PERIODICAL: Izv. Kazansk. fil. AN SSSR. Ser. khim. n., 1957, Nr 4,

ABSTRACT:

Card 1/2
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137-58-5-10838
from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 278 (USSR)

Dmitriyev, V.A,, Rzhevskaya, Ye.V., Khristoforov, V.A.

-\_—\__‘\
The Structure of Electrolytically Polished Copper (Struktura
elektropolirovannoy medi)

pp 115-126

A study is made of the surface of Cu in the process of anodic
dissolution in an electrolytic polishing bath in accordance with
the process procedure zand the crystallographic orientation. The
experiments were run on annealed polycrystalline specimens of
Cu and on single crystals of Cu obtained by crystallization from
the melt. X-ray was used to determine the position of the cry-
stallographic planes in the single crystals. Microscopic investi-
gation of surfaces was performed with the optical portion of the
PMT-3 instrument, at a magnification of 480 times. Investiga-
tion of the surface by the electron microscope was done with an
EM-3 model, employing chrome-tinted celluloid replicas. The
electrolyte used was H3PO0y4, of 1.535 sp. gr. The first stage
process of electrolytic polishing of polycrystalline Cu at a

APPROVED FOR RELEASE: 06/12/2000
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137-58-5-.10838

- The Structure of Electrolytically Polished Copper

increased, all signs of microstructure disappear, and ihe surface becomes
microscopically smooth. Dissolution of individual planes of single crystals of
Cu under a regime corresponding to the first segment of the polarization

on the "smooth" surface of the Cu. This roughness is due to the selective
nature of the dissolution of sub-microscopic parts of the metal surface and is
not related to crystallographic orientation.

1. Copper--Surfaces 2. Electrélytic polishing—-Ei‘fective:e:s E.K.

Card 2/2
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AUTHORS ;

TITLE:
PERIODICAL:

ABSTRACT:

Card 1/3

Vezdvizhenskiy, G. S., Dmitriyq&,ﬁyﬁ 4., SOV/76-33»8~18/39
Avdeyeva, 0. I. h

Anodic Behavier of Aluminum in an Electrorolishing Flsctrolyie
at Small Pelarizing Current Densities

%hurn;l flzichesgkoy khimii, 1959, Vol 33, Hr 8, pp 1788 - 1790
USSR

In continuadion of a previous paper (Refs 1;2) in which $he
anodie diesclution of metals in phosphoTua-~-chromium elestro.
lytes at lew pclarizing current densities wasg described; the
present parer discugsass she behavior of aluminum in the eleatrs-
pclishing electrolyte (EE) in the ccursz of ancdic decomposi~
oo of B, The cxperiments were made with aluminum of the <yp=
4C0 in the slectrsulyte n,‘Po4 H c,ro3 17.5%, H,0  17.5%

{Ret 5). Ths samples were nmade of pelyerystalline matal as well
ay monocrystals (cbtained by recrystallization). The anode. and
cathaode zones were geparatad by a porous dinphragm. In the an-
“dée apace fthere wog contained the above electrolyte, in the
cathode space there was phospherie acid (15.6 n). The messure-
ment results of the zetal yield {Tadle 1} show shat the sruc-

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520011-7"
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Anodic Behavior of Aluminum in an Eleotropolishing

S0V/76-33-3.-18/39
Electrolyte at Small Polarizing Current Densities

ture of the sample surface had no effect upon the yield., I¢ was
obs 2

eleatralysis (Table 2). By the anodic¢ dissolution of aluminum

in the (ER), a kighly disperss dark-gray pcwder is formed on the
shining matgl surface., X.ray ard electronegraphic investigations
(carried out bty Yu. I. Sczin and v, A. Khrigtoforov at the
laberatoriya fiziko-khimichesk!kh metodoy issledovaniys {Latzor-
atory of Phygiscshemical Investigaticen Metheds) of the Inatiduie
mentionad undar "Association") showed that the powder is highly
diaperss, crys%ailine aluminum the particles of which ara SOVETe
24 with a thin hydroxide layer. It is assumsg that in ihe anecdiz
dissolution 2f A) in the (EE) a partial formation of ions of

exvad that in the anode gpace Cr3T iong wers formed ty the

2
- ; 6+
Lower valency takes place. The A1Y formed r2duce Cr to Cr-

and transform themselves inio tne stable form of AIBT; more:
there is also the Possibility of g dispreporticnatian

[
L%,

<
®
o3
)

3.
3T e gyt + 2 Al, There ars 2 figures, 2 tables, anl 3 ref.
~ - 4ot
Card 2/3 erences; 4 of which are Sovied,
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~ ‘Anodic Behavior of Aluninum in an Electropolishing SOV/76w35»8~18/59
Electrolyte at Small Polarising Current Densities

ASSOCIATION: Kazanskiy filisl Akademii nauk 8SSR,Khimicheskiy institut

(Kazan? Branch of the Academy of Sciences, USSR, Chemical
Institute)

SUBMITTED: January 27, 1958

Card 3/3
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5/1 17}&??300/005/006/009

[-1110 afro 1H5H H‘"O AGO4/A104
AUTHOR: Dmitriyev, V. A.
TITIE: Chemical polishing of aluminum

PERIODICAL: Mashinostroitel', no. 5, 1961, 4k

TEXT: The author points out that chemical polishing in contrast to eleec-
trolytical treatment does not require d-¢ sources and contacting fixtures. Parts
of complex configuration of ‘nearly any dimensions can be chemically polished. A
chemically polished surface possesses a high corrosion resistance and fatique
strength. A number of drawbacks connected with this process are enumerated: the
short life of the majority of electrolytes, the impossibility of dimensional ;
polishing and the difficulty of spent electrolyte recovery. Chemical polishing

1s effected at 90 - 98°C in an electrolyte composed of a mixture of phosphorous, \
sulfuric and nitric acid with small additions of cupric nitrate. The electrolyte
for chemical polishing possesses only a limlited in time polishing capacity, al-
though its life may be increased by periodical correcting. The necessity of cor-
recting the electrolyte generally arises after 1.5 - 2 grams aluminum have accumu-
lated per 1 liter of electirolyte. After 6 - 10 correctlons the electrolyte has to
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Chemical polishing of aluminum AOOL /A104

be replaced. The author cites some figures as to thecorrection of electrolytes but
points ocut that there are no universal magnltudes since the quantity and ratio of
added constiituents depends on the duration of polishing and on the configuration
of parts. It is assumed that chemical polishing does not ensure a uniform and
controllable metal removal since this depends on the duration of polishing, elec-
trolyte life, mixing conditions, temperature and preliminary working of the metal.
It has been, however, established that with the electrolyte being spent and alumin-
um accumilating the solution, the metal removal changes only insignificantly. The
surface finish of parts after chemical polishing depends on the initial surface
finish and the duration of polishing. Thus a five-minute duration of the polishirg
process with an initial surface finish of the 5th or 6th class will increase the
final surface finish by one class, while a doubling of the polishing time will re-
sult in an increase of the final surface finish by two classes.
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.
- l1'30!!!&*&;01';; process and mechanism of eleotrolytic polishing, Iszv,-
Kazan.fil. AN SSSR. Ser.khim.nauk no.6:163-170 _'61. (MIRA 16:5)
(Electrolytic polishing)
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Problem of the formation of a disperse precipitate on an aluminum
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) . {MIRA 16:5}

(Electrodes, Aluminum)
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Pericdic effects in the anodic dissolution of copper in
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_ (Copper) - (Phosphoric acid) (Electrolysis)
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[ACCESSION nRr: AT3001932 5/2912/62/000/000/0326/0332 ] &
;A.‘U_THORS: Dmiiriyev, V. A3 Rzhevskaya, Ye.,V;: Khrlatofbrov, V.A, Aij; ‘:;’

TITLE: The surface structure of metals and oxid ’ft : :
i polishing . ue . n es after electrolytic and chemical _

; ESOURCE: Kristallizatsiya 1 fazovyye' erekhéd . Min k, Izd-
1962, 326-332 DL TR PRy TR Rdtve AN BSi-

1 TOPIC TAGS: crystal, crystallization, crystallography, surface, structure, ’
. !‘polishing, electrolytic, electrochemical, chemical, mechanical, electropolishing
:anode, anodic, polarization, limiting current, potential, acceptor, activity, '
_ _iex._‘ma.ustion, submicrostructure, oxide film,. cuprous oxide, Cu .
. .gABSTRACT: The paper describes the results of an experimental investigation of | |
, ithe surface structure created by electrolytic and chemical polishing of metals. A o
pew approach to theiproblem is required, because the suriace charxteristics and |-
. :the nonuniformities arising in the process of chemical polishing arz basically at
- ivariance with the nonuniformities obtained in mechanical polishing, The surface :
* . istructure of annealed Cu at various stages of anodic polarization in 70% phosphoric ...
: ';acid, performed in potentiostatic conditions, was employed. Specimens dissolved |

Cleadyyz 0 - - }

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520011-7"



"APPROVED FOR RELEASE: 06/12/2000
B . S e

[ S . K \ ~

i
oo
i

.1 19386-63 !} s

- |ACCESSION NR: AT3001932 "

e — v e L

: ,'liwithiﬁ 3 hrs, Orcfix{a.ry etching and develé"p'mént of the microstructure in the
10.4-0,6-v potential interval. At 0.65-1,85 v, the so-called "plateay," a shining,

" ivisually smooth, surface is formed. 500x microscopic investigation, however, in-:

' ldicated far-reaching changes in the structure., Below the "oscillation potential," |

N
.
i
I
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o
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.
.

“ieach grain has a gmooth, polished, surfac'ef' but with pronounced grain boundaries. . -
g P P C g

iIn the oscillation;Pqtential interval 0,65-0.90 v a new-type stryicture with dissolu~
", ition strata is formed. This structure depsnds on.the orientation of the grains. At i

11.2-1,6 v the graif}-"bounda'ry development ceases, and at 1.‘65'-'-'1,.'75 v not only the .; V

.~ ;intergrain boundaries but the dissolution strata themselves vanish, It is concluded'f
; 'that, contrary to prévailing opinion {(Edwards, J,, J,Electrochem,Soc., v.100, no. 7,;

"11953, 189; no. 8, 1953, 223), the attainment of the limiting current, founded on the exs

“Thaustion of the activity of the acceptor-H3PO,, is nota sufficient condition for the .

! ‘‘accomplishment of high-quality polishing,” ahd the shape of the polarization curve |
" lis not adequate to characterize the polishing process, The reason for the inception; -
‘of the manifold.structure at various values of the potential, but at a constant lirait-! =

. ling current, is evidently attributable to another process, It is postulated that an
-extremely thin layelr of cuprous oxide forms on the surface of the Cu electrode.
With increasing pibl'g.riza.tion potential, the character of the distribution of the
‘cuprous oxide on the various crystallographic elements of the surface and its
“electrochemical nature changes, This, then, is-the reason for the formation o

£ -
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’ fva.riou.sly shaped structures at the limiting current, Only at elevated potential -
211,65 to 1,75 v) will the cuprous-oxide film attain an elevated electrochemical -
luniformity, thereby forming a surface with a fine submicrorelief, In such condir
- 'tions, the preferential dissolution of Separate submicroregions of the surface will
" be determined fundamentally not by their electrochemical activity, but by the . !
. icondition of the sufficiency of the acceptor. The experiments (numerous photos; .|
- jare shown) were performed on sheet-Cu specimens, on the surface of which a !
0.,2-mm thick cuprous-oxide film had been formed. It was found that electro- @ | ,
fpolishing of cuprous oxide can be performed in the following electrolyte (in milli- I
- iliters): H;PO, (1.5 sp. gr.) 250; glycerol 150; T 40°C; current density 10-20 ..
. 'ma/em®. ° Thé cuprous osxide could be polished even more effectively by chemical .
. idissolution in an electrolyte consisting of 135 ml H PO4 (1.7 sp, gr. ) and 15 ml
© 'HNO3 (1.5 sp. gr.) at T 40-60°C, Orig. art, has § igs., - TN

_-'EAS'S.OCI.A'I“ION: none - e : L _. " Coa : .
. ISUBMITTED: 00.:, - . DATEACQ: = 16Apré3 . . ENCL: 00 -
 'SUB CODE: cH, BN, MA, EL  NO REFSOV: 007 . OTHER: 004 °
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Werk pract?ces of the V T _Shchebetovskit brigade in a longwall
squipped with a USB-2 coal piow, Ugol! 40 no. 336-10 M- 165,

‘ (MIRA 185
1, Shaknta Noo54 tresta Antratsit (for Gnoyevoy). 2, Kommunar- Y
skly gornometallurgicheskiy institut (for Savenko, Dmitriyev).
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! AUTHOR: Vernov, S, ii.; Belyayova, I. F.; Vedonoyev, 0. V.: Duitriyov, V. A.;
| Nechin, Yu. A, Khiristianson; G. B -
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ORG: Inz’itute of Nuclear Physics, Moscow State University (Institut yadernoy fizikd
Hoskovskogo gosudarstvennogo universiteta) »

TITIE: Fluctuations of the energy ‘gluxes of the nuclear-active and electron-photon
components in extonsive air showers!/This papor_was given at the lth Annual Conferonde
on Nuglear Spoctroscopy, Tbilisi, Fe ary 19647

SOURCE: Yadernaya fizika, v. 2, no. 6, 1965, 1075-1086

TOPIC TAGS: extensive air shower, electron, photon

ABSTRACT: ™ idxperimental data ave given on the fluctuations of the energy flux of the
nuclear-active and electron-photon components in extensive air showers and on the
comections of these fluctuations with each other and with fluctuations of the age
paramoter s. It is shoum that the bulk of these data disagrees with the model describe
by Kymmik and Shestopsrov (Materials on the Al1-Union Conference, Apatites, i964).
The large role of the paramster s and othep characteristics for the correct setting-up

of experiments concornipg extensive air-showers are_discusged. Orige arts has: 10
figures and 3 tablos. ‘[_@ase':i-:_on authors! Eng. abst, [JPR§7 ) o

'SUB CODE: 03 / SUBM DATE: 23Apr65 / ORIG REF: Ol% / OTH REF: 003
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ORG: Moscow Power Engineering Institute (Moskovskiy energeticheskiy institut)

. ' n 9]
TITLE: Producing cadmium 'Celluz'icle,L films‘{s:ith a hexagonal structure

SOURCE: Kristallografiya, v. 11, no. 3, 1966, 480-483

TOPIC TAGS: cadmium telluride, vacuum sublimation, crystal orientation, temperature
dependence, x ray photography, x ray diffraction analysis, cubic erystal, crystal
growth (}

ABSTRACT: A study was made of the crystal modification\ of CdTe films prepared by vacu-
um sublimation in argon (10 !-10"2 m Hg) on glass substrates heated from 70° to 40Q°C.
The original CdTe material was sublimated at 500° to 800°C and had a cubic modifica-
tion. Some specimens were prepared by evaporating pure Cd and Te in the sublimation
chamber. The crystal structures of the grown crystals were analyzed by x-ray diffrac-
tion and electron microscopy. In all cases, only crystals with cubic modifications
were formed, the thinner films having (111) parallel to the substrate; by decreasing
the substrate temperature and increasing the thickness, thisz orientation disappeared.
When the original material was simultaneously evaporated with metallic Cd and Te, the
structure became hexagonally modified. X~-ray patterns of the cubic and hexagonally mo-
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=
dified crystals and a photograph of the CdTe hexagonal films apre given. The amount
ard intensity of the hexagonal lines were related to the substrate temperature, speed
of evaporation of the Cd and Te and the argon pressure. The greatest percentage of
hexagonal phase was obtained at argon pressures of about 10°2 mm Hg. The interplanar
distances and line intensities of the hexagonal CdTe crystals were tabulated for 22
different planes. The lattice parameters of hexagonal CdTe were determined: a=4.58 &,

¢=7.50 } and o/a=1.637. These data corresponded well with published results. Orig.
art. has: 2 figures, 1 table. .
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Laboratory impulge oscillograph, Vest,
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Mogk.un, 8 10,6:95-102 Je '53,
(MLRA 6:10)
1. Fizicheskiy falul'tss, (0
scillograph)
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" AUTHOR: DMITRIEV,V.4. PA - 2186

" PITLE: On the Shape of the Electron Impulse in an Ionization Chamber.
(Russian)
PERIODICAL: Zhurnal Tekhn.Fisz. 1957, Vol 27, Nr 1, pp 205-206 (U.S.8.R.)
Received: 2 / 1957 Reviewed: 3 / 1957
ALSTRACT: When computing radiotechnical recording devices it is necessary

to know the shape of the electron impulse. The author computed
the shape of the olectron impulse in a cylindrical chamber in
the presence of a positive voltage on the central electrode. In
the course of caloulations the theorem by RAMEAU-CHOCLET
(SHOCKLEY ?) (tnese names are given here only in Cyrillic soript)
was used. The mobility of electrons, conditions otherwise being
equal, is @ function of the fieldstrength E, the shape of the
function, however, is not acourately known. It may be assumed
that in the case of small values of E/p the motion veloecity of
electrons in argon obeys the law

ve kE1/2 where k does not depend on E. In any oase the depend-
ence of the motion velocity of the electrons on fieldstrength
is less than in the case of ions. Velocity might even remain con-
stant in the case of a modification of E within certain limits.
Computations were carried out on the two assumptions

1/2
Card 1/3 v = kB and 7 = V . For either case expressions for the shape
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On the Shape of the Electron Impulse in an Ionization Chamber.
(Russian)

of impulse in the case of homogeneous ionization (with respect to
volume) arse given. The shape of impulses is demonstrated by an
attached diagram. 1/2

For the case v = kE the modifications of the shape of the
impulse are not essential compared to the case v = Ve The im-

pulses given in an attached drawing are described by the ex-
pression & 1n(1/(1-7)) for the case of a local ionization on the
outer electrodes. Here 71 = vot/b applies and b denotes the radius

of the outer electrode. In the case of an exchange ionization
‘the impulse is "essentially" comcave. The point of curvature
corresponds to the value T ~ 0,8 in the case of b/a = 100 and
changes but little in the case of a modification of b/a. Here a
denctes the radius of the inner electrode. The curvature of the
impulse decreases with increasing b/a. In the case of an ioniza-
tior. along the diameter, the shape of the impulse is convex and
alsc there the curvature decreases with increasing b/a. Such a
modification of the shape of electrode impulse compared to the
shape of the ion impulse is natural. !

Card 2/3
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On the Shape of the Electron Impulse in an Ionization Chamber.
(Russian)

If it is assumed that the velcoity of electrons (or icns)

depends on fieldstrength as v = kEa, A‘N applies only in the
cese of a = 1. This means constancy of mobility at arbitrary
fieldstrengths which condition is satisfied also for icns.

The velocity of electrons depends less on fieldstrength, whers-
fore A E > O applies, i.e. the number of electrons will fira:t
increase in the region near the central electrode. Amperage th:n
increases too, but i1t then begins to decrease since the total
number of electrons in the chamber decreases. The curvature of

the impulse is therefore at first always positive and then
negative.

ASSOCIATION: lMoscow Stete University
Physical Institute of the Academy of Science of the U.S.S.R.
FRESENTED BY:
SUBKITTED:
aVAILABLE: Library of Congress
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AUTEDRS : Bekkerman, I.i., -Daitriyev———~i-—, Molchanov, L.
: Khristiansen, G. B., Yarygin, P. I,

hj

HITLE: Tonisation Chambers and an Apparatus for Studying Wide
Atmospheric Cosmic Ray Showers (Ionizatsionnyye kamery i
apparatura dlya issledovaniya shirokikh atmeosfernykh
livney kosmicheskikh luchey

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1958, Nr &, pp 31--36
USSR

ABSTRACT: A description is given of ionisation chambers 60 litres
in volume as well as various elements of the apparatus
associated with them, such as pre-amplifier, amplitude
analyser, etc. The chambers are made of stainless steel and
are in the form of cylinders, The diameter of each cylinder
is 250 mm, The cylinder forms the outer electrode. The dia-
meter of the inner electrode, which is made of brass, is 4 mm.
TPhe length of the working part of gach chamber is 1000 mm.
The wall thickness is 2 mm, The pressure in each of the
chambers is controlled by special manometers attached to
them, The chambers are filled with very pure argon at a
pressure of 5 atm, The EHT is applied to the central

< electrode through a 470 Meg resistor and the output pulse
Card 1/3 is taken off LHhrough a 390 puff capacitor., The capacitance
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Tonisation Chambers and an Apparatus for Studying Wide Atmnospheric
Cosmic Ray Showers

of the entire chamber is 33 puff §nd the leakage resistance
from the central electrode iz 10% oha, A sectional drawing

of tte shamber i3 shown in Fig.,2., In this fizure 1 is the

390 putf caparitor, 2:1sﬁ—1e]eﬁj_nsulator3 5 is tr

chamber, 4 is the central elecirede, T is the right insulator
© 1is the 470 Meg resistor and 7 is the inpav vawve,. Fig.b
shows the characteristic curves of a typical chamber., The :
working region begins at 500 V. The working roint actuglly
chosen was at 1200 V., At that voltage the rise time of an
electron pulse from the chaubaor is 30 u seec, ®Mach chamber

is followed by a preamplifier of the type shown in Tig.4,

This amplifier has a very low noise level and a wide region

of linearity (10 uV to 1 V), Phe envirs system consisss of
four such chambers in parallel, each of the chambers teing
followed by a preamplifier, Pulses from the outputs of the
four preamplifiers are applied via coexial cables to &

linear adding device and then to a b-sbage amplifier, TFron
the amplifiers the pulses are feg into & chaanels of = dis-
criminator, all the channels being the same. The circuit of
the discriminator is shown in full in Fig,&, It converts the

Card 2/3
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Jonisation Chambers and an Apparatus for 3Studying iVide Atnogpheric
Cosmic Ray Showers

measured signal into a signal whose duration is proportional
to the amplitude of the measured signal (Refs 6 and 8). The
apparatus will record pulses whose amplitudes differ by four
orders of magnitude and the minimum pulse correspondis to the
transit through a chamber of « single relativistic particle,
There are 6 figures and 9 references, of which 4 are Soviet

and the rest English,

ASSOCTIATION: Zavod "Fizpribor" ("FIZPribor" factory)
SUBMITTED: October 11, 1957,
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30V 5 345476
forosimev, As To, Goryuneov, . L., Omitrayev. V. Ay
Soleviyeve, V. 1., Enrencey B, P en, G. B.

The &itructure of the Vxtansive st2capheric ioners at Saa
Level (Utruktura shirokixs atmeciernvkn lyvnev na urovne
nerys)

4Znurnal eksperimentel novy i teoreticheskoy fizki, 1358,
Yolo 34, Nr 5, ppe ic77-ioBY (Uuuk

This paper investigates the lateral distribution of eleotrons,
nuclear active and nuclear passive purvicles in extensive

air showers contasining from 4.i0% to 4.10° particles at sea
level by means of ccerrelated hodoaceres. Thege measuremente "
were cuarried cut from April to iuy o1 1954 in Moscow. The
authors used the hodoscopes Ke6 of L. N. Korablev. At first
the measuring device is discussed, which geve a sufficiently
exast distribution of the density o1 the charged perticles
near the axis of any registered shewer. 3y means of these
dats it is poasible to drtermine the individual preperties

of the shower, - the vositbn of its axis end the number of

the partisles, As zero approximation of the nogi1tien of the
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The Htructure of the Extensive Atmospheric Showers at Sea Level

axig the center of the region of maximal density of particl
flux was token. Alsou the determination of the second npproxi-
mation is discussed in a few words, but the use of this senona
approximation is practically not rceosrury. The aecond char-
acteristis of the showar - the totul number N eof the purticleas,
wag Tound after determining the position of the axis.
Therefore the total number of the particlea in the cexrel re-
gion of the shower was uzed as a standerd of the teotel number
of particles, The experimental data concerning the sypacial
distribution of all charged perticles may be aprroximeted
by the function kNr~'e” /R wath R = {60 &) m for the vegion
24 r{ R{n-i) and by the exponential function k., Nr°P for
the region r ) R(n1) with n=2,6 + 0.4. The ccefricients K

. and k. are found from the normalizing conditicns @ the funs-
tion of spacial distribution. The hodoscopic device was also
used for the determinstion of the number of the registered
oxtensive showers with a fixed number N of particles. The

, energy flux of the shower is concentrated in a small region

pessessing a smell radiuvs of the order of several netres
#yem the axis of the extensave air ahower, The wheole c¢f the

Card 2/% eyperimental facts may be explained by the idez of equil brium
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The Struvcture of the Extenzive Atmospheric Showers at Sea lLevel
betwaen the eleoctron component and the nuclear active 20m-
ponent with low energies on one hand and by the snergy.rlux
of the nuelear avalanche (levina) of the shower core on the
2ra anche

other hand. There are 7 figures, 4 tables, and 20 references,
12 of which are Seviet,

ASSOCTATION: Fizicheskiy institut im. P,N. Letedeva Akademii nank sSesgy
(Physics Tnstitute imeni .M. Lebedev,A‘a‘ Ussek)
Hoskovskiy gosudarstvenny;{ universitet (XMoscow Stata Urnivargity)
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TITLE: The é;;;;;;I;H\Effect for Electrons in the Walls of =

Ionization Chamber (Perekhodnyy effekt dlya elektrcnov v
stenkakh icnizatsionnoy kamery)

PERIODICAL: Zhurnal eksperimentaltnoy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 2(8); pp 553-554 (USSR)

ABSTRACT : The authors calculated the variations of the electron number
by the transition of the electron-photon cascade from lead
to the iron wall of the chamber. Calculations were carried
out aeccording to the formulae which are given in chapter 6
of a book of S. Z. Belen'kiy (Ref 2). But the calculations
of this chapter 6 do not account the scattering of low
energy electrons although this scattering changes essentially
the effective range of such electrons. The author took sccount
of this change according to chapter 7. § 27 of the above-
mentioned book. In these calculations, the "equilibrium
spectrum" of the elecirons and the photon spectrum (with
account of the deye ndence of the summary coefficient of the
Card 1/2 absorption of photons on the energies) were used. The above-
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The Iransition Effect for Electrons in the Walle of a Ionization Chamber

ASSOCIATION:
SUBMITTED:
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nentioned calculations can be applied $0 a lead thicknesas
which is equal to or greater than the depth of the cascade
maximum tmax° A diagram shows the results of the calculations

of the transition effect lead-iron. The sharp decrease of
the number of the elecirons for a little iron thickness is
caused by the ionization stop of the electrons and may te
explained by the softness of the energy specirum in lead.
An increase of the thickness of the chamber wail from ° o
3 mm causes a differencs of 8 % beiween the ccrresponding
values of the transition effect. The authcr +hanks G. 3.
Khristiangen for useful remarks. There are 1 figure and 3
references; 3 of which are Soviet.

Moskovskiy gosudarstvennyy universitet(doscow State University)
April 25, 1958
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Dmitriyev, V, A,

SEA-LEVEL STUDIES OF THE HIGH-ENERGY NUCLEAR.ACTIVE COMPONENT OF
EXTENSIVE AIR SHOWERS

S. N, Vernov, N, N, Goryunov, V, A, Dmitriyev, G, B. Kulikov, Yu, A.
Nechin, G. B. Kristiansen

1. High-energy miclear-active particles were detedted by large bursts produced
in ionization chambers by these nuclear-active particles during passage through
2 composite filter of lead and graphite. The use of a composite filter permits
firstly, of separating, in the best possible fashion, the ionization produced
in the chambers by the electron-photon component (which appears in the filter
due to miclear-active particles) from the ionization created by the electron-
photon component of the shower coaaing from the air, On the other hand, the use
of such a filter gives rise to a situation when the ionization inm the chambers
turns out to be proportional to the total energy transferred from the muclear-
active particle to the elsctron-photon component in the filter, So, the energy
of a miclear-active particle can be determined from the burst in the ionization
chamber on the basis of rather general considerations,

Report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959
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AUTHORS: Vernov, S. N., Goryunov, N. N., Dmixxixgxﬁ;!i,A., Ku-
likov, G. V., Nechin, Yu. A., Solov"yeva, V. I., Stru-
gal'skiy, Z.S., and Khristiansen, G. B.

TITLE: Study of lateral-distribution function of charged par-
ticles and of the energy density of the electron-photon
component of extensive air showers

SOURCE: International Conference on Cosmic Radiation. Moscow,

1959. Trudy. v. 2. Shirokiye atmosfernyye liwvni i kas-
kadnyye protsessy, 117-122

TEXT: The data obtained by means of the diffusion chamber and the
hodoscoped counters permit determining the particle distribution in
the neighborhood of the shower axis as well as at large distances
from it. These data can be used for determining the number of par-
ticles and the position of the axis tc¢ an accuracy of approximately
1 m by means of the hodoscoped counters, and %0 an accuracy of se-
veral centimeters if the axis lies within the limits of the diffu-

Card 1/5
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gsion chamber. The electron-photon component at large distances from
the axis was studied by means of large ionization chambers, shiel-
ded with lead. During 1000 hours of cperation, 28 cases were re-
corded of the axis (of showers with number of particles N;>105)
passing through the core detector. All these showers were investi-
gated in detail with respect to distribution and energy of par-
‘ticles. The cases most favorable for analysis are those, in which 7
the shower axis lies in the diffusion chamber. In all, 7 such ca-
ses were recorded. For each of these showers, the lateral-distri-
bution function of particle density was constructed for distances
ranging from 5 cm to 1 m from the shower axis. It was found that the
form of the distribution function varied from shower %o shower in
the core region. In that region, & peculiar feature of particle
distribution was observed, numely a narrow beam (4 cm in diameter)
of particles, consisting of a large number (4 to 15) of particles
with collinear tracks. From data obtained by means of the hodoscoped
counters and knowing the position of the shower axis, it is poss=-
ible to construct the distribution function of charged particles up
to a distance of r = 25 m. from the axis, for each individual

Card 2/5
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shower. Then the experimental distribution functions were compared
with the theoretical functions of Nishimura and Kamata. The re-
sults of the comparison are shown in a table. A difference was no-
ted in the form of the distribution of the energy flux of the e&l-
ectron-photon component in the individual shower at a distance of
r~s1 m, and at large distances from the axis; this is due to lo-
cal fluctuations in the form of the energy distribution in the core.
In each of the investigated showers, the energy flux of the elec=-
twron-photon component was found within a radius of 25 m; it turned
out that the electron-photon component energy-flux was stronger /}/&’
(on the average) in showers with small s, than in chowers with
large s (8 being the "age parameter"). The system of counters per-

mitted recording showers with number of particles N = 104 to 107.
The data yielded by the diffusion chamber were used for construct-
ing the distribution funciion for distances r¢1 m from the shower
axis. The conclusion was reached that the form of the electron-
photorn energy 4i stribution-function does not depend on the number
of particles in the shower. Therefore, all the data were referred
+0 a shower with same N, and the average energy-density distribu-

card 3/5
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tion constructed. Approximating this distribution by a power law of

type r"n, one obtains for the exponent n the following values (as a
function of the distance r from the axis):

n=1,2+ 0,2, 0,1<r {1 m V}'
n= 1,5+ 0,2, 1{r {10 m

n=2,0+0,3, 10{r {60 m

n= 2,6+ 0,2, 60 { r £1000 m

Further, the mean energy per electrocn was obtained from experimen-
tal and theoretical values (based on the cascade shower theory)

of the mean energy as a function of r showed a discrepancy which
can be removed by taking into account the effect of nuclear scatter-
ing. The experimental values permit calculating the energy of the

Card 4/5
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electron-photon component, vig. Eeph = 2,5 BN, where B denotes the

mean energy loss per unit of depth t. There are 2 figures, 1 table
and 6 references: 5 Soviet-bloc and 1 non-Soviet-bloc. The referen-
ce to the English-language publication reads as follows: J. Nishi-
mura, K, Kamata. Suppl. Theor. Phys., no., 6, 1958,

f/lL
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AUTHORS:: Vernov, 8, N., Khristiansen, G.B., Abrosimov, A. T.,

Goryunov, N. N,, Dmitriyev, V. A, Kullkov, G. B.,

ecnin, Yu. A., Sokolov, S. P. (deceased), Solov'yeva,
V. 1., Selov'yev, X. I., Strugals'kiy, Z. S., and
Khrenov, B. A.

TITLE: . ;Generél deécription of the setup used for studying ex-
tensive air showere and the provisional results ob-

tained i
SOURCE: International Conference on Cosmic Radiation. Moscow, ‘;7L:

1959, Trudy. v. 2, Shirokiye aimosfernyye livni i kap~ . -. ¢

kadnyye protesessy, 5-16 ' i - !
TEXT: A complex‘experiﬁental setup wae instulled ut Moscow State
University, consisating of a sinultaneously operating physical appa-
ratus plus the corresponding radiotechnical equipment and photo-
graphical -recording devicea. The setup lncorporates over 5000 Gai-
ger-Miller counters (forming a hodoscope}, about 150 donizaticn

‘Card /7 .
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chambers and a large diffusion chawber, The setup ils designed for a
comprehensive and simultaneous inveetigation of all the basic compo=-
nents (electrons and photons, nuclear-active particles and u-pesons)
of extensive air showers at sea level., The sctup was designed in 2
different configurationg: the first at the end of 1457, and the 3e¢-
cond at the beginning of 1%59. Below, only the results obtained by
means of the first setup ure considered. The setup wae located in

a special building and in 10 mobtile laboratories, The showers were
registered by the system of hodoecoped counters, Part of the coun-
ters were shielded (those for detecting the nuclearactive particles
and thelu—mesona) and the other counters were not shielded. The io-
nization chambers served to determine the lateral distribution of ;
the electron-photon component and of the nuclearactive compunent,
The microstructure of the electron component was studied by means
of ithe diffusion chanmber. Special measures were taken to ensure
continuous and prolonged operation of the setup. The main units of
the setup were automatically controlled, in particular the supply
units and the photography system. The operation of the setup (as a
whole) was controlled (triggered) by a selection system; in parti-

Card 2/7 Z
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cular, the showers were selected in accordance with the density of

the electron flow and of the y-mesons. The setup was in operation

for about 2500 hours, yielding a large amount of experimental data

which are still being processed. The probability theory (Baye's

theorem) was used for determining the (x,y)-axes and the number of
purticles N of the shower; in addition the distribution function

t{r) as well as other distribution funotionn wore determined (r de-
noting distance). The values of x, y and N were found by mgans of

& special electronic simulator. The density distribution of elec-

trong and mesons was determined by means of foraula LAV/

w(p) = [1 [i- exp(- po”i)]mi-expL- poy(ny- m,)] 5
1 ; : ,

vhere m, 18 the number of counters which operate over an area 03
and n, - the overall number of such countera. The energy E of the
electron-photon component was determined by means of ionization
Card 3/7° '
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chambers, shielded with lead (up to 5 cm thick). A very comprehen-

sive picture of the particles and energies was obtained for showers

whese axes fell within the system of 128 cubic detection chamters.

The setup permits obeerving the central part of an utmospheric

. shower, whereby its several layers are simuluan ocu‘uy chaerved;

this corresponds to the individual observation of the elcciron- "r
phoson, nuclearactive and u-meson components. The processsed mate-

rial already yielded a fairly detailed picture of the structure of
extensive air showera at sea level., Thus, the latzral distribusion

of particle flow in the individual showers was ascertained. It was

found that the lateral distribution varies (in the 1 to 25 m range) .
from shower to shower; the average distribution ia, in the rangs of ¢
5 cm to 100 m, as follows' !

{;}s_g K= 3’3'104-3' 0,05(x(0,3 m-

F(I‘) = I o » j(cont'd)‘
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KN - %
2 ., B0 Ky= 241072, 0,3¢r(100 n

The lateral distribution of the electron-photon comporients also
fluctuateo from shower to shower. At distances smaller than 1,5 m,
these fluctuations are particularly sharp., The nuclearactive con-
ponents also exhibits considerable energy fluctuations, The fluc-
tuations in the high-energy m-mesons wers not yaet analyzed. The en-~

ergy of the electron-photon component Ee

h was calculated for a

shewer with number of particles equal to (2.7+0.2)-KB, where B ia b
the critical energy for air (72 Mev). The above value was obtained
with an accuracy of appr. 30%. It was found thai the energy of the

ever,

Card 5/7
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nuclearactive component in showers, In addition, the above-mepa

tionoed fluotuations Severely delimit the choice of g theoretical

model for the development of showers. Particular attention was de-

voted to the structure of the shover in the immediate vieinity or

ite axis, where the particles of highest (for the Purticular show- C—f’
er) energy should be concentrated, This led 1o the discovery of g

gy Vn-meaon at a certain dietance from the apparatus, or the bvean :
consists of m-mesons, These two Possibilities are discusspgd. The !
observed irregularity in ‘the lateral distribution of l-mesons in X
the vicinity of the shower axis might be related to the new effect.

There are 6 figures and 2 tables. ! :
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AUTHORS: Vernov, S. N., Goryunov, N. N., Dmitriyev, V. A., Ku-
likov, G. V., Nechin, Yu. A., and Khris¥immsen, G. B.

TITLE: Study of high-energy nuclearactive component of exten-
sive air showers at sea level

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959, Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 123-131

TEXT: The high-energy nuclearactive component was studied by the
apparatus of Moscow State University. The nuclearactive component
was detected and measured by means of hodoscoped counters and ioni-
zation chambers. The processed hodoscope data permitted determining
the total number of pariicles N and the distance Ri of the shower

axis from the ionization chambers. Part of the data were processed
by the clcetreonic computer of Moscow State University; thereby the
number of particles was determined %o an accuracy of approximately
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20%, and the position of the axis to_within 0,25 m, provided it fell
inside the area of a detector of 4 m2, The joint processing of the

data of the hodoscope and ionization chambers yielded the mean ener-

gy of the nuclearactive component of showers of various number of
rarticles, the energy spectra of the nuclearactive particles in the
central part of the shower, the lateral distribution of the energy

flux carried by the nuclearactive component in the central part of

the shower and the lateral distribution of the nuclearactive par-
ticles, Showers, whose axes were at a distance of less than 10 m

from the detector of nuclearactive particles, were selected for fur-
ther study. These showers were divided into 4 groups according to

number of particles; over 1000 such showers were investigated. The
integral spectra of nuclearactive particles of energies Ena@o12 ev.
were obtained for the 4 groups. The integral spectra of nuclearac-
tive particles, averaged over the showers of all the groups, can be
approximated by an exponential function with exponent ¥'= -1,0+0.2.
For showers with large N (group 4), the value of y shows a decTreas-
ing tendency. The space distribution of the energy flux near the

Card 2/ 4

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520011-7"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520011-7

1527
S/62%60}002/000/009/027
Study of high-energy ... D299/D305

axis can be approximated by an exponential function with exponent
n=-1.5+ 0.2. A typical correlation was established between the
electron-photon and the nuclearactive components of cores of the in-
dividual showers, namely showers with an electron-photon component

of an energy much higher than the average, have (as a rule) a nu-
clearactive component of lesser energy. Phe converse was also ob-

served. The measurements gave direct evidence of the presence of nu- i

clearactive particles of high-energy QV1O12 ev.) in showers at sea

level, and of the considerable importance of the nuclearactive com-

ponent in the energy balance of the shower. The nuclearactive com-

,onent in the central part of the shower carries an energy which is Vj//
Eon the average) almost as large as the entire energy of the elec- i
tron-photon component at the level of observation. The presence of : ‘
considerable energy in the nuclearactive component affects the ab-

sorption of particles in the shower. The development of individual

showers can differ considerably, as the magnitude of the energy of

the nuclearactive component differs considerably in the individual

showers. The main contribution to the energy flux carried by the nu-
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clearactive component within a circle of given radius is made by
high-energy particles, whose lateral distribution is such that, on

the average, all the particles with energy;>1012 ev. are contained
in a cirecle of radius r = 1 m. The distribution of the energy flux
carried by the nuclearactive component showed that this flux is
fairly widely distributed. Further, the transverse momentum im-
parted to the particles (during their generation), was esjimated.
The nuclearactive component of showers with N = 104 to 10° at sea
level carries an energy of 0.5 to 1.0 of the total energy, carried
by the electron-photon component. A8 a result of the energy fluctu-
ations of the nuclearac¢tive component in the individual showers, the
development of the showers fluctuates, too. The distribution of the
energy flux of the nuclearactive component over a region of 1<&xK20m

near the axis is described by the law r_2i0°25; such a distribution
should affect the characteristics of the soft component. There are
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-So-
viet-bloc. The reference to the English-language publication reads
as follows: J, Nishimura, K. Kamanta.Suppl. Prog.Phys.,no.6, 1958,
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TITLE: The Nuclear-Active Component of High Energy in Extensive
Atmospheric Showers at Sea Level (Yaderno-aktivnaya komponenta
vysokoy energii v shirokikh atmosfernykh livnyakh na urovne
norya)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 3, pp 751-761 (USSR)

ABSTRACT: In the present paper the authors report about statistical
investigations of nuclear avalanches in extensive air showers
at sea level by means of a sensitive detector. leasurements
were carried out in 1957 by means of a device for combined
investigations of extensive air showers which is now in opera-
tion at theMGU. It has 4 cylindrical pulse ionization chambers
under a lead-graphite filter and 720 Geiger-liuveller {Geyger-
Myuller) counters in hodoscope connection for the recording
and energy determination of nuclear particles. The counters
were connected in coincidence groups (total area 1320 cm?),
80 that sixfold coinciding pulses were recorded. Figure 1

Card 1/3 gives a rough outline of the device including its dimensions.
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at Sea Level
The rocorded and investigated showers are divided into 4
groups “according to the particle number N:

4 ;
1) 1.10% ¢ N, £ 3.10% 2) 3.10% ¢ M, < 1.107;

3) 1.10° 4 Ny < 3.105; 4) 3.105 'Y Hy 4 2.10°.

For these 4 groups table 1 gives the number of pariicles with
energies grecater than one given, and algo the maxinum energy

of the nuclear-active particle of individual groups. For the

latter the following applies:

grcup R Erax ¥ (R = rzdius of the
nucl . R
12 inveetigated shower
1 3m 4.7.10 “ev 1.810.5 range) :
2 am 10 ev 1.040.2
3 5m 1.8.10 Jev 0.940.3
4 6m 6,10 ev 0.740.3

Figure 2 shows the course of the spectrum for the two exirene
grcups. Further investigations deal with the spatial distri-
Card 2/3" bution of the energy flux of the nuclear-aciive component;
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figure 6 shows sxchadiagram for 4 shower groups with particle
energies of 1.1011 - 3,101%ev, 3,107 - 1,10'2, 1.10!

and E » 8.10j1ev. Figure 4 shows the course of energy flux

density for N1, N2 and ¥,, and figure 5 showa the distribu-

tion of the energy flux ;n a shower with Il = 2.102. It was

found that the energy of the nuclear-active component in some

showers with squal N msy differ considerably. Results are dis-

cusged, and in an appendix the energy distribution with respect

to primary particles is investigated. The authors finally

thank S. N. Vernov, G. T. Zatsepin for their help, valuable

remarks, and discussions. They further thank G. V. Bogoslovekiy,
s V. I. Artemkin, and V. M. Sokolov for taking part in neasure-

ments. There are 6 figures, 2 tables, and 17 references, 15

of which are Soviet.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarsivennogo universiteta
(Institute for Nuclear Physics of Moscow State University)

SUBMITTED: September 15, 1958
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21(8) SOV /5€-36-4~4/70
AUTHORS: Dmitriyev, V. A., Kulikov, G. V., Massal'skiy, Ye. I.,
—xnristiansen; G. B.

TITLE: The Spatial Distribution of the Energy Flux of the Electron-
Photon Component of Extensive Atmospheric Showers (Prostranst-
vennoye raspredeleniye potoka energii elektronno-fotonney kom-
penenty shirokikh atmosfernykh livney)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 992-1000 (USSE)

ABSTRACT: In the present paper the authors report on the results obtained
by measurements carried cut between June 1957 and February 1958
at sea level by means of a device for the complex investi-
gation of extensive air ghowers. The device is at present in
operation at MGU (Moscow State University). It is described in
dstail and is illustrated by figure 1 in form of a schematical
drawing. The ionization chambers used had a diameter of 25 cm
and a length of 1 m, the total area covered by them amounting
to 3 m2; théy were filled with very pure argoln, pressure 3 atm,

' and were enclosed on all gides by filters. The counters, cach

Card 1/4 of 330, 100, and 18 cm“, were arrenged in groups of 24 and were
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of Extensive Atmospheric Showers

arranged in such a manner that they operated simultaneously
within a range of distances of 1 - 50 m from the shower axis.

A total of 2000 Geiger-Mueller counters in hodoscope connection
(¢K~7) was used. Showers with particle numbers of from

1.104 bo 2.106 were investigated. The showers were divided into

groups with the average particle numbers(1.1049 2.104, 5.6.104,

2.105, 5.7.‘.05 and )‘106 for th§°6 N, -groups. For energy flux
gensity it holds that op = n(t)j’ Bdt and for t = 8
Y . i

4]
Qg = g-n(t)ﬁdt +-[Bn(t=8)exp(-;utt)dt (Figure 2 shows the course
of these curves for the N4—group). n{t) denotes the particle

number in dependence on the penetration depth t; and 8 denotes
the average energy loss per t-unit. Figure 3 in semilogarithmic
scale shows the course of energy flux density for the groups

E1 - N5. Further diagrems show the dependence of electron-

Card 2/4 photon component energy on the distance from the shower axis T
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and on N. Further data concern investigations of the meson
component. For r< 6 m it holds that

Ris

By, = 1072 ) l.;ﬁ 2nrdr = 7.3.10'4N, = 2.10~3)AE/L (& 6n) ~
€.005 Eel-;h (£ 6m) for the share of the muon component in
energy flux. For the elestron-photon component the following
holds for n: n= -1.5 + 0.2 at 1m<&r <B8m and

n= -20+0.3 at 10mn £ T ¢ 50m.
The spatial energy distribution function of this component does
not depend on N for showers with the total particle number of

= 104 - 106. The spatial distribution of the energy fluxes

in the central part of the shower agrees with the cascade
theory calculations in the case of a cascade parameter s=1.2
being used. It was further found that with en increase of
distance from the shower axis the energy flux of the electiron-
rhoton component decreases more slowly than the energy flux
Card 3/4 of the nuclear-active component. In a circle with the radius
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of 50 m about 75% of the total energy of the electron~photon ,
component of the shower is contained. The authors finally

thank S. N. Vernov and G. T. Zatsepin for their great help;

TI. P. Ivanenko for discussions, and V. I. Artemkin, L. A. Di-
karev, V. N. Sokolov, K. I. Solov!yev, and D. S. Stel'makh

for assisting in measurements and in the evaluation of data.
There are 5 figures and 13 references, 9 of which are Soviet.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni-
versiteta (Institute for Nuclear Physics of Moscow State
University)

SUBMITTED: September 15, 1958
I
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Investigation of high-ensrgy micleer-active particles at sea
level. Zhur.eksp.i teor.fiz. 37 no.4:893-905 0 '59,
(MIRA 13:5)

1. Institut vadernoy figiki Moskovskogo gosudarstvennogo
universiteta,
(Cosnmic rays)
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Function of the spatial distribution of a flux of charged particles
in an individual extensive air shower, Zhur. eksp. i teor. fiz. 38
no.1:297-298 Jan '60. (MIRA 14:9)

1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universi-

teta.
(Cosmic rays)
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“6n Mu-Meson Beams in EAS and the Investigation of lu-Meson
Spectrum,”

report submitted for the Intl, Conf. on Cosnic Rays and Earth Storm (IUPAP)
Kyoto, Japan 4~15 Sept. 1961.
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report submitted for the Intl. Conf. on Cosnic Ravs and Earth Storm (IUPAP)
Kyoto, Japan 4-15 Sept. 1961,
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B191/B102
~AUTHORS: Dmitriyeva, N. N., Dmitriyev, V. A, -
TITLE: The distortion of an ionization burst spectrum effected by

an amplifier

PERIODICAL:  Moncow. Universitet. Vestnik. Seriya IIT. Fizika,
. actronomiya, no, 6, 1962, ?-10 '

TEXT: The distortion of pulses, i.e. the variation of the amplitude ratios,
of, a cylindrical ionization chamber was analyzed at various ionization K /
digtributions in the chamber. The case of an amplifier with broad pass-band V
(1 = 10T, 1, = 1/5T7) is investigated and some other cases, e.g. an

amplifier with %y = T, = T, are discussed. * T is the pulse duration, 1, and

1
T, are time congtants of the most extreme differentiation and integration

terms of the amplifier. The scattering and the magnitude of the output
signals are compared for various values of Ty 2,'T, and for various

ionization distributions in the chamber. For Ty o= Té = T, the slope front

Card 1/2
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The distortion cf an ionjzation... B{91/£10£ /002/015

increases by < 10% and the pulse-height resolution is found to be 3%, For
T, = 12)>T, a smaller scattering is, however, alvays accompanied by a

considerable increase in the slope front (several 100%). A method of

tunigg banq width noise, and magnitude of T for certain purposes (with
consideration of mlcrOphony)'is discussed. There are 2 figures and 1 table. //
ASSOCTATION: Kafedrakosmicheskikb luchey (Department of Cosmic Radiation) ‘L’/

" SUBMITTED: February 26, 1962
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2,2 4/0 (8205, 2705 2725) B102/3104
AUTHORS: Vernov, S. N., Khristiansen, G. B., Belyayeva, I. F.,
: Dmitriyev Kulikov, G. V., Nechin, Yu. 4.,
olov'yeva, V. I., and Khrenov, B. A.
TITLE: The primary cosmic-ray component at superhigh energies and
some peculiarities of its interaction with nuclei of air
atoms ’
PERIODICAL: Lkademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, Z/A//
v. 26, no. 5, 1962, 651-657 (

TEXT: The paper is a report on experiments with the Moscow University

large apparatus (area 4'104 mz) for comprehensive studies of extensive
air showers induced by high-energy cosmic particles. Theé charged-particle
detectors (Geiger counters in hodoscope arrangement) cover an area of

110 m2, the muon detectors (2-7 counter layers shielded with lead and iron,

in hodoscope arrangement) more than 12 m2, 6.3 m2 of which are under

Card 1/ 3
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40 m water equivalent. The nuclear-active-particle detectors form a \
system of 128 ionization chambers (8 m2) shielded by lead and graphite . /
filters. The number of muons produced in charged-pion decay was e
estimated {the pions were assumed to be formed in gamma-quantum

photoeffect on nuclei of air atoms): Nﬂ(E) £ 5°E0/1.8(1-d)E, n £ 0.5,

¢ < 107%; for Eg ~10"® ov and E, = 10'% av (x = 0.5), uff(mm) < 10°.
The number qﬁ of muons in nuclear showers was measured. TFor showers with
N = 7-106 a mean number of 8‘1()4 muons with E 2 1010 ev is to be
expected. The spatial muon flux distribution was determined for these
two types of showers (%: and Qﬁ). In the case of a simple model of air

shower production (Suppl. Nuovo Cimento, 2, 649, 1958), an analysis of
the experimental data yields N = keanxp(-x+xm+x°)/Jk; E, is the

energy of the’primary particle, X, is the depth of its first interaction,

X ngﬁIBgEo.(ﬁhl“aépth of observation), N is the total number of
Y
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shower particles; the number of muons %, = kuEg, A = 200 g/cmz,
B = 30 g/cm and &= 0.8 X 0.1. If the primary energy spectrum has the

shape AE, =@ +1)db o? at fixed N the N distribution has the shape

1/ ( &B - r-1) .
dN,, n being the mean free path with respect to inter-
/

actlon. Comparison between experiment and theory yields A = (85%5) g/cm y
as an upper limit., For charged muons their energies (E“) and numbers

(n ) were measured and calculated for several altitudes H; W is the

probability for a charged pion produced at H decays without interacting
with an air nucleus. The results indicate that in ~ 3% of all cases
nuclear interaction is accompanied by a production of narrow beams of
great numbers of charged pions. There are 8 figures.
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AUTHORS: Vernov, S. N., Dmitriyev, V. A., Khristiansen, G. B., and
Gulyam Sadyk kLiukhibi

TITLE: Study of the high-energy muon spectrum at a depth of
40 m water equivalent

PIRIODICAL:  Akademiya nauk S§SR. Izvestiya. Seriya fizicheskaya, v. 26,
no. 5, 1962, 661667

TEXT: The underground muon spectrum was studied with an array of

ionization chambers (overall,area, 1.75 mz).with 48 Geiger-Mhller counters

(1.6 m2) operating at energies from 10" 40 10"% ev. The muon spectrum

was determined from the spectrum of showers induced by high-energy muons
in the ionization -chambers. The spectrum of the showers recorded, each
of which involved =200 relativistic particles, could be approximated by
an exponéntial law with the index y = -1.9 + 0.2. In the case of showers
witnh > 2000 particles, y = -1.8 * 0.4. The strongest showers involved
more than 30,000 particles. The data obiained show that the muon-energy

Card 1/2
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. . 1 1 ; _
spectrum is uniform throughout the range of 101 to 10 5 ev. The constant OO
exponent | in this range is indicative of a more complex nature of muon
production in the atmosphere than has hitherto been assumed. The production

of mions by K-mesons, which would inorease the exponent g is also consid-
ered. There are 3 figures.
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B102/B166
AUTHORS: Dmitriyev, V. A., Khristiansen, G. B,
TITLE: Investigation of the energy spectrum of high-e¢nergy muons

at a depth of 40 m water equivalent in the ground

PERIODICAL: Zhurnal eksperimentsl'noy i teoreticheskoy fiziki, v. 44,
no. 2, 1963, 405-412

TEXT: 1In order to obtain information on the origin of high-energy uuons,
the authors measured the spectrum of extensive bursts induced by high-
energy muonsg in the range from 1011 to 3o1012 ev., The showers were
generated in 16 cm thick lead filters arranged above two grouns of
ionization chambers (total area 1.75 mz). The recording device provided
with a pulse-height analyzer of 10;i accuracy had a capacity of from 30 to
100,000 relativistic particles. The composition of the bursts is mainly
determined by pion energy losses, i.e. by bremsstrahlung and particies
arising in electromagnetic muon interactions and, to a lesser extent, also
by nuclear interactions. The apparatus was in operation for 1200 hrs; the
number of showers plotted against the number of relativistic particles rer
Card 1/2
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shower shows an exponential drop from n = 100 to n = 100,000 with a power
of y = =1.9 + 0.2. If the muon energy specirum can be given by

\:\(Eu)dEu = AE;(7+1)dEp, then it is connected with the burst specirum

o(2n) = Bay-1(108n)~7, with B 2" 9.1074 7-2. The muon spectrum ziven by
this relation is compared with calculations according to the ifonte-Carlo
method. Various corrections and the uncertainty induced by the error

of y wera considered. The results are in relatively close agreement, and
a comparison ¢f the authors! results with those from other publications is
also satisfactory, with the exception of the spectrum obtained by 4. L.
Rodgers {Proc. Phys. Soc. 78, 918, 1961) for E“:>1OO Bev. TFor E> 1012 ev

to be inconsistent with the present assumptions on muon
or K decay. There are 6 figures and 3 tables.

the results seexn
production in ==

ASSCCIARION: ingtitut yadernoy fiziki Moskovskogo gosuderstvennogo uni-
versiteta (Institute of Nuclear Physice of the Moscow
State University)

SUBMITTED: J+ly 19, 1962
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! ' B162/B186:
AUTIIORS: 'Vedeneyev, 0. V., Dmitriyev, V. A., Khrlstiansen, G. B.
TITLE: Amplituda dimtributlon of burasts produced by high-encrgy

m%ons under thick filtera

PERIODICAL: Zhurnal eksperimental'noy i teoretichesmy fiziki, v. 44,
-no. 2, 1963, 556-560 }~3

TEXT: The Monte Carlo method is used- for calculatlng tbe amplitude dis-

tribution of mondenergetic muon bursts (Ep = 10'3 and i0 14 ev) under one

or several lezd' shields of 15 cm diameter. The bursts are assumed to be
due only to pair production and bremsstrahlung in the filter. The
contribution of nuclear interactions is ignored since it is a% least one
order of magnitude smaller than that of bremsstrahlung. . The o-electrons
produced by muonsg can also be neglected if the shower céntalns many

(n >10) relativistic partlcles, the same is the case an Elecv‘o“-r051tron
pairs of less than 6:10% ev since the muon energy lossed amount io less
than 2%. The muon energy is assumed to remain constant ,throughout the
filter/ this can; be done since the tolal range of these’ hlﬂ h-energy muons
Card 1/3 '
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?5 107 b/cm ) is nuch larger than theitKickness of the thlcxest filter
150 cm lead ~~ 1700 g/cmﬁ The probabllitles for muon 1nteract10ns pexr
t-unit with losses » 6-108 ev are 0.045 (10'3 ev) and 0:090 (1014 ev);

if only pair production is considered®they are 0.044 and :0.089,
respectively. The distributions were” calculated from the data of

300 events and a*e shown in Jigs. 2 and‘S There are 3 figures.

ASSOCIATION: Instltut yadernoy flzlki ‘Moskovskogo gosudarsivennogo
universiteta (Instltute of Nuclear Physlcs of the Moscow
State Universi ty) L

SUBMITTED: July 12, 1962

a L

Fig. 2. Amplitude distribution for B, = 107 ev and 15 cm lead (= 33 t-

units). Solid line: Pair production plus bremsstrahlung} dashed line:
pair productlon alone.

Pig. 3. Amphque distribution for Ep - 10 4 ev and 3;5 t-umts (solid

line) and 66 t-units (dashed line). Boyh pair product*Qn and brems-
strahlung are taken into account. . L
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Recent data on the study of extensive air showers by means of
an elaborate setup. Izv, AN SSSR. Ser. fiz. 28 no,11;1626-.
1893 N '&d. (MiRA 17:12)
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TITLE: Deao\;‘g_ﬂ(m of tho modernized complex ins

-air showers
Ilosco_!_j:}_o Oct 1963

TOPIC TAGH: cosmic Y&y moasurenant a)m
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0.5 nd each, which make it possible to deteraine the otrength of a shower and the
orientation of 1ts axis in space. In the underground laboratory the area of the

nuon detector has been increased from 6 to 45 m? and there has been installed a

now syatem of 240 ionization chambers shielded by an absorber, intended for statis-
tical measurements of the energy of muon fluxes, The paper gives diagrams of some

of the counter and chamber arrays and desoribes some .of tho apecifio design fea~
turos of the detectors and nasooiated electrenic equipmsnt. A few typical curves

are reproduced. The underground installation is characterined by an exceptionally
large area, good oontinuity and a high resolution. - Orig.art,has; ) table and §
Zigures. ) : s B - .

R

ASSOCIATION: none
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ABSTRACT: ZExperiments are deccrided that were conducted at Hoscow State University

on a complex apparatus for the study of broad atmospheric showers and the ou-

.| m2son component of cosmic rays. The apparatus gave simultansous information on tho
: electron-photen, mu-meson, and nuclear-active components of broad atmospheric

shovers in each individually recorded shower. Orig. art. has: 9 grapas, 3 tables.

ASSOCIATICH: HNauchno-isgledovatel'skiy institut yadernoy fimiki Hoekovelkogo
gosudarsivennogo universitota im. M. V. lomonosova (Sclentific Research [zstitute
_of Nuclear Physics, Hoscow Etate University) i
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| INVENTOR: Gaynanov, A, G.; Dmitriyev, V. A.j Luginets, A. P.: Mikhaylova,
‘ Panteleyev, V. L.j Smirnov, Lo prommmmem——
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YAEKUBOV, L.S.; KRISRTAL'. L.I.; D(ITRIYBV.Y.A! )

[Principles of railroad statistics] Osnovy sheleznodorozhnoi statistiki.
[Redaktory Krishtal!, L. 1., Dmitriev, V.A.] Moskva, Gos. transp. shel-dor.

isd-vo, 1953. 194 p, - (MERA 7:1)
(Bailroads——Statistics)
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TRUBIKHIN, Mikhail Georgiyevich; DMITRIYRV, Vasiliy Afanas'yevich; NEDOPEKIN,
¢.K., redaktor; KRISHPAL', L.I., redaktor; BOBROVA, Ye.H., tekhniches
skiy redaktor

{Calculating costs in railroad transportation] Kaltluliatsiia sebe-

stolmostl gheleznodoroghnykh perevozok. Moskva, Gos. transp. zhel=~

dor. izd-vo, 1956. 173 p. (MIRA 10:1)
(Railroads~-Accounting)
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DMITRI‘IE"L, Jedagdmnd . elon. nauk
Mb“
"Selection of methods for increasing traffic capacity of rail-
»oad 1lines" by B.M.Maksimovich and others. Reviewed by V.A.

Dyitriev. %hel.dor.transp. 41 1n0.,6:92-95 Je '59.
(MIBRA 12:9)

(Railronds--Traffic) (Makeimovich, B.W, )
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MIKHEYEV, A.P., prof., doktor tekhn, nauk; SHUKSTAL', Ya.V., kend,
ekon, nawk; DMITRIYEV, V.A,, kand. skon. nauk; Prinimali
uchastiye.GOTKIN, L.V., kand, tekhn.pauk; SHVARTS, R.Ya.,
mladshiy nauchnyy gotr.; GORINOV, A.V., retsenzent;
MIKHAL'TSEV, Ye.V., prof., retsenzent; GIBSHMAN, A.Ye., profis.,
retsenzent; RYLEYEV, G.S., inzh., retsenzent; KHACHATUROV,
T,S., red.; MAKSIMOV, I.S., red.; GERASIMOVA, Ye.S., tekhn, red.

[BEfficiency of electric and diesel traction in railroad transporta-
tion]Effektivnost! elektricheskol i teplovoznoi tiagi na zhelezno-
dorozhnom transporte. Pod red. T.S.Khachaturova i A.P.Mikheeva,.
Moskva, Gosplanizdat, 1960. 302 p. (MIRA 16:1)

\ 1. Nauchnyya sotrudniki Otdela razvitiya tekhnicheskikh sredstv
transporta i Otdela Taspredeleniya perevozok mezhdu razlichnoymi
vidami transporta Instituta kompleksnykh transportnykh problem
Akademii nauk SSSR (for Mikheyev, Shukstal', Dmitriyev). 2. Chlen-
korrespondent Akademii nauk SSSR (for Gorinov, Khachaturov).

(Electric railroads) (Diesel locomotives)
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L. ' inzh,

DMITRIYEV, V.d., ¥and . skonon. nauk; MEXHOV, Ye.
Technical and economic efficlency of diesoluéoczzoz%;;z ;11'.138 “o.
hydraulic transmission. Zhel,dor.transp. . 10

(Diesle locomotives--Bydraulle drive)
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DMITRTYEV, V.A., dotsent, kand. gkorcm, nauk

Determining the effici
planning. Zhel. dor. tra:_xsp. 47 no.

ency of electrification m'éc;ng-range

11:71-75 K
(MIRA 19:1)
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